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Axillorenal arteriovenous graft: A new approach
for dialysis access
Seth J. Karp, MD, Alan Hawxby, MD, and James F. Burdick, MD, Baltimore, Md
As the population requiring hemodialysis grows, it becomes increasingly common to encounter patients with limited
options for vascular access. Because inability to secure vascular access is a life-threatening problem, it is important to
consider all possible options in each patient. We report a new arteriovenous grafting procedure in which the left renal vein
is used for outflow in a patient with multiple venous occlusions. Patency of the graft continues 18 months after placement.
This graft carries acceptable morbidity, and can be revised. Consideration of this graft is appropriate in selected patients.
(J Vasc Surg 2004;40:379-80.)Approximately 300,000 patients in the United States
require hemodialysis.1 Over time, preservation of a func-
tioning access becomes more difficult. Each access has a
finite lifetime, and when a site needs to be changed the
number of remaining usable locations for graft placement
decreases. Furthermore, in many patients with renal failure
venous disease develops, including central venous stenosis
and thrombosis, as a result of indwelling catheters.2 When
common targets such as the cephalic, basilic, saphenous,
and femoral veins are exhausted, further possibilities in-
clude the axillary, iliac, and internal jugular veins, and even
the right atrium.3-6 We report an additional option, that is,
use of the left renal vein for outflow in a patient with
particularly difficult venous disease.
CASE REPORT
The patient was a 52-year-old man with end-stage renal dis-
ease and a thrombosed hemodialysis access. Significant medical
history included failed dialysis grafts in both upper and lower
extremities over 10 years, 3 failed kidney transplantations, a panel
reactive antibody of 99%, multiple laparotomy procedures, 2 failed
peritoneal dialysis catheters, peripheral vascular disease, and hyper-
tension.
Thrombectomy was unsuccessful, as were attempts at percu-
taneous catheter placement. Upper extremity venograms demon-
strated bilateral occlusion of the internal jugular, subclavian, and
brachiocephalic veins. Lower extremity venograms demonstrated
stenosis of the left common iliac vein, and an occluded right
femoral vein but a patent right common iliac vein.
Placement of a translumbar inferior vena cava (IVC) catheter
established temporary emergency access. Despite repositioning, it
functioned poorly. Bilateral groin exploration failed to find an
adequate outflow vein. Both femoral veins and the right iliac vein
were thrombosed. An attempt to use a sclerotic left iliac vein for
From the Division of Transplant Surgery, Johns Hopkins Hospital.
Competition of interest: none.
Reprint requests: Seth J. Karp, MD, Assistant Professor of Surgery, The
Johns Hopkins Hospital, 600 N Wolfe St, Harvey 611, Baltimore, MD
21287 (e-mail: skarp1@jhmi.edu).
0741-5214/$30.00
Copyright © 2004 by The Society for Vascular Surgery.
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inadequate dialysis owing to poor flow.
Repeat venograms demonstrated clot in the distal IVC, and a
patent proximal IVC and left renal vein. To achieve unimpeded
venous return to the heart, the renal vein, IVC, and right atrium
were considered as outflow targets. We decided on the renal vein as
the least morbid option. The axillary artery provided the most
reliable inflow, given the known femoral atherosclerotic disease.
We chose a Vectra (Thoratec) graft, because its multilaminar
construction causes it to be self-sealing and enables it to be
cannulated the day after placement.
A left subcostal incision afforded retroperitoneal exposure of
the anterior surface of the left kidney. Dissection of the renal hilum
revealed a bifurcated renal vein. Ligation of the adrenal vein and a
large lumbar vein enabled exposure of adequate length for anasto-
mosis on the more superior of the hilar veins. A standard infracla-
vicular incision exposed the axillary artery. Subcutaneous tunnel-
ing from the artery lateral to the nipple and over the twelfth rib
resulted in optimal placement of the graft, which was cut to the
appropriate length. The arterial anastomosis was constructed end-
to-side, followed by the venous anastomosis, also end-to-side. The
graft was then brought below the eleventh rib, where it appeared to
lie best (Fig).
Cannulation of the graft was performed on the left lateral chest
wall. Flow was excellent initially, and a venogram demonstrated a
widely patent anastomosis. Within the first postoperative week the
graft required revision secondary to excessive angulation of the
graft at the costal margin. Interposition of a segment of ringed
polytetrafluoroethylene over a distance of about 6 cm at the point
at which the graft traversed the eleventh rib corrected the problem.
Administration of warfarin sodium treated a suspected hypercoag-
ulable state, although workup results were negative. After 1 month
the graft became thrombosed. A venogram demonstrated narrow-
ing at the anastomosis, and exploration through the same subcostal
incision enabled revision of a twisted venous anastomosis, likely as
a consequence of the manufacturer-described lengthening of the
graft in the early postoperative period. Revision to a more proximal
location was performed. During the next month the graft again
became thrombosed, coincident with a subtherapeutic interna-
tional normalized ratio for prothrombin time. Thrombectomy
restored flow, and a venogram revealed the venous anastomosis to
be widely patent. Over the next year sluggish flow at dialysis
required 2 percutaneous venoplasty procedures. Eighteen months379
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hemodialysis.
DISCUSSION
One percent to 2% of deaths in patients receiving
dialysis occur as a result of lack of dialysis access.7 As the
population of patients requiring dialysis grows,1 the likeli-
hood of patients with severely limited options increases.
In patients with multiple previous access procedures or
severe venous disease, the major hurdle to successful graft
placement is generally venous outflow. Inasmuch as sur-
vival of any graft depends on unimpeded venous return to
the heart, options often are limited in patients with throm-
bosed central veins. When one subclavian vein is occluded
the ipsilateral arm may be salvaged for access by means of a
bypass to the contralateral internal jugular vein.8 This cre-
ative solution was not available in our patient with bilateral
brachiocephalic occlusion. Likewise, the leg veins could not
be used, because of iliac and distal IVC thrombus. Outflow
options were limited to the renal vein, directly through the
IVC, or directly into the right atrium. Although anastomo-
sis to the right atrial appendage has had excellent success,6
we chose the renal vein as the procedure with the least
morbidity.
To our knowledge, the renal vein has not been used as
Axillorenal arteriovenous graft for hemodialysis. Frontal and lateral
views (inset). Anatomic relationship of polytetrafluoroethylene
graft to axillary artery, pectoralis minor, costal margin, and left
renal vein.outflow for a vascular graft in human beings. There is,however, precedent for its use as an access portal. Cannu-
lation of the renal vein enabled provision of total parenteral
nutrition in a child.9 Percutaneous transrenal arteriovenous
grafting has been performed in a swine model, although
serious complications occurred, including bowel perfora-
tion, renal infarction, and retroperitoneal hematoma.10
We believe that, because the renal veins are extremely
unlikely to have been cannulated, they will be open in most
patients. There are a number of useful features to the
procedure as described. Proximity of the venous anastomo-
sis to the IVC makes resistance to flow relatively low, and
may contribute to graft patency. Retroperitoneal dissection
is generally well tolerated, and obviates the need for lysis of
intra-abdominal adhesions, common in this group in
whom peritoneal catheter placement is not an option.
Finally, placement of the graft on the distal portion of the
vein leaves room for revision. Technical details to be ad-
dressed in placing the graft include ensuring that the graft
curves smoothly over the costal margin and, if a Vectra
(Thoratec) graft is used, providing adequate room for it to
expand without kinking. Although this report describes use
of the left renal vein, we believe the procedure could be
performed on the right side with appropriate technical
modification.
While the axillorenal graft described did require revi-
sion and further interventional radiologic procedures to
preserve patency, the patient remains alive with functioning
dialysis access 18 months after the procedure.
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